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Quantum Dot Solar Cells
Abstract
This study is to assess the potential
of quantum dots as photovoltaic materials,
as to judge their capability in solar cell
technology. A literature review will be
conducted to determine the status of solar
cells and photovoltaic materials.
Fabrication methods for developing
quantum dot solar cells will tested.
Quantum dots will be deposited on glass
substrates to model the effects they
have in solar cells. The results will be
used to determine the practical use of the
quantum dots selected in this study.
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Introduction
Quantum dots are semi-conductive
Nanocrystals that have been researched to
have applications in various machinery such as
transistors, diodes, led’s, and solar cells. The
main reason scientists have found this type of
material interesting is because a Quantum dot’s
properties are proportional to its size and
shape. Solar cells were chosen as to be the
easiest object in which to demonstrate this.
Solar cells are used to convert light energy into
electrical energy; to do this they must absorb
light waves of all different spectrums, thus most
cells are composed of various materials that
can absorb those different wavelengths of light.
A Solar cell made of Quantum dots can
accomplish the same task by alternating the
size and shape of the dots throughout the
entire cell.
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Spin Casting
Finding new substances with improved
properties is one part in building new materials.
Another part is the processing methods used to
build the materials. Being able to make highly
ordered and uniform materials is critical in high
tech industries, thus producing quantum dot
thin films of that quality is essential. This study
chose to test spin-casting deposition methods.
Spin-casting involves suspending material in a
solution, dropping it on substrate, and spinning
the substrate until a thin layer of material
remains. In this study we experimented with
two different methods; dynamic, allowing the
caster to spin while inserting the QD’s, and
static, pre-applying the QD’s, dispersion. These
procedures will be performed and reviewed to
determine their potential for quantum dot thin
film production.
Spin Casting
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Advantages

Disadvantages

Inexpensive
equipment

Large substrates
can not be spun

Fast processing
method

Only 2-5 % of
material used

Primarily used in
the industry

Large amounts
of waste

Easy to change
film thickness

Limitation due to
surface
wettability

Graph 1.1 Cadmium Selenide(CdSe) Lead Sulfide (PbS)

The images above are of the created
quantum dot films. This was done as a
preliminary study to observe the
interactions between the quantum dots
and the solution. We decided to only
develop films for Cadmium Selenide
because as shown above in graph 1.1,
the levels of energy absorption between
the two QD’s is heavily in CdSe’s favor
and thus from a manufacturing and
business viewpoint, they are the
premium materials to use of the two
substances.
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Conclusion

Both methods tested in dispersing
the QD’s across the glass as well as the
UV spectrophotometer proved to be
successful. The difference in energy
absorption by the QD’s as determined
from the spectrophotometer factored
into our decision to continue
experiments using only CdSe QD’s.
During the Dynamic testing, the
dispersion of the dots while spinning
allowed them to spread out evenly and
did not result in the loss of large
amounts of solution. Whereas with the
static dispersion method, a larger
volume of solution was added to
compensate for loss, the final
dispersion was uneven. The Dynamic
dispersion from multiple experiments
proved to be the more effective method
of manufacturing.

